The health care needs of Gulf Coast residents displaced by Hurricane Katrina in 2005 who remain in travel trailer parks nearly three years later have not been evaluated. We conducted a population-based assessment of the health care access of residents of these travel trailer parks in Mississippi. Our findings indicate a worsening of chronic disease, mental illness, and barriers to health care access since displacement. Meeting both the chronic disease and the mental health needs of people displaced by the hurricanes of 2005 is essential for ensuring their full recovery and that of the region. [Health Affairs 27, no. 5 
H u r r i c an e k at r i na d e va s tat e d the U.S. Gulf Coast, particularly Louisiana and Mississippi, which were declared federal disaster areas after the storm hit in August 2005. 1 More than 500,000 people were left homeless, and 2.5 million were displaced, resulting in the largest internal displacement of an urban population in U.S. history. 2 At the time, those displaced were among the most underserved and vulnerable Americans and accounted for 10 percent of the world's approximately twenty-five million internally displaced persons (IDPs). 3 The Federal Emergency Management Agency (FEMA) established semipermanent travel trailer park communities in which IDPs could reside for up to two years. 4 Although many residents of these parks have since relocated permanently to other parts of the country or returned home, as of November 2007 approximately 50,000 households were still residing in such communities in the Gulf Coast region. 5 Not only are the numbers of people displaced by the 2005 Gulf Coast hurricane season virtually unheard-of in the United States, but also the chronic disease and mental health needs of this population are substantial. 6 In addition, the trailer parks to which Gulf Coast residents have been displaced provide substandard living conditions. 7 For these reasons, we conducted a cross-sectional survey of the health care needs and access of residents of FEMA trailer parks in Mississippi, to identify barriers to and gaps in the provision of health care services for this displaced population, with the goal of informing current and future disaster health policy.
Study Data And Methods
n Survey sample and administration. At the time of the study, approximately 17,789 FEMA-supported travel trailers were present in twenty of Mississippi's eighty-two counties. 8 Based on previous household estimates in a similar population, the studied population would consist of 12,377 people. 9 FEMA group and commercial trailer parks were surveyed if they contained ten or more trailers as determined by the 14 September 2007 FEMA Principal Federal Official Housing Group Daily Tracking Report, a comprehensive list of FEMA-supported trailer parks. 10 Residents of individual trailers taken to previous home sites were not included in this list or surveyed. Of the 134 trailer park sites in the state, 69 were sampled. Fiftyfour sites were excluded because they contained fewer than ten trailers (twentynine contained one to two trailers), ten because they were industrial or exclusive sites, and one because of safety concerns. Households in each trailer park were selected using systematic random sampling. Surveyors randomly determined a starting household at each trailer park with a coin toss, and every other household was interviewed until the entire trailer park had been surveyed. Two separate attempts were made for trailers without anyone home at the initial attempt. Respondents were eligible to participate in the survey if they were age eighteen or older, spoke English, and identified themselves as being able to accurately provide information about the experiences of the entire household.
Interviewer training consisted of a day of one-on-one instruction and role playing, followed by several days of field observation and continuous supervision by personnel from the Center for Disaster and Humanitarian Assistance Medicine (CDHAM), Uniformed Services University of the Health Sciences. Local health officials and FEMA granted official permission for the study. Interviews were conducted by nine interviewers during a two-week period in September 2007, seven days a week, beginning at approximately 9:00 a.m. and ending at sundown. Interviews averaged fifteen minutes and were conducted in the most private setting available. Questionnaires were reviewed daily for completeness and for correctness of data recording.
To determine an appropriate sample size for this study, we assumed a prevalence of major depression between 0.5 and 0.1, ±0.05. The sample size required to estimate that prevalence via a simple random sample, to within 0.05 with 95 percent confidence, was 139-383 household respondents.
n Survey questionnaire. The questionnaire, written in English, was administered orally and contained seventy-three questions about respondent demographics, displacement, self-reported health status, the extent and types of health care services needed and accessed during displacement, depression, suicidal ideation, suicide attempts, and reproductive and child health since the 2005 hurricane season. Survey questions were modeled on an epidemiological instrument previously developed for the assessment of these IDPs.
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n Human subjects protection. The study was approved by the Institutional Review Board at the Uniformed Services University of the Health Sciences. The survey was voluntary, and all data were anonymous. Oral informed consent was obtained from all participants, who did not receive any material compensation.
n Definitions. A household was defined as "persons sleeping and eating under the same roof or in the same structure." We relied on self-rated health, a single question asking people to rate their overall health on a scale from excellent to poor, to assess health status. Self-rated health has been found to have good reliability and validity as a measure of health status and is considered to be a reliable summary of selfperception of health status. 12 Chronic disease was assessed by asking about conditions with onset more than three months before the date of interview or conditions that ordinarily lasted more than three months. 13 Major depressive disorder was defined as whether the respondent answered "yes" to at least one of the two screening questions on the Patient Health Questionnaire (PHQ-9) and reported at least four additional symptoms of depression experienced nearly every day for a two-week period since the hurricane.
14 A regular medical care provider was defined as any health care professional routinely seen in a physician's office, clinic, or hospital outpatient department, and not in an emergency department (ED) or mobile clinic. Access to health care services was categorized as emergency and acute or chronic primary care. Well-child visits were defined as visits made to a health care provider at regularly scheduled time periods after a baby is born. Prenatal care was defined as visits to a health care provider where some kind of medical act was performed that implied that the pregnancy was being taken care of, not including visits intended only to confirm pregnancy.
n Analysis. Stata statistical software, version 10, was used to analyze the data. All analyses were adjusted for response weight, and standard errors were robust to clustering by trailer park. Statistical significance levels were established at p < 0.05. Pearson's chi-square test was used for 2 × 2 cross-tabulations. Analysis of variance was used for statistical comparison of the mean Likert score for self-rated health. Low 4 1 8 2 9 A u g u s t 2 0 0 8 gistic regression was used to examine the relationship of associations between sociodemographic variables and major depressive disorder, adjusting for potential confounders including sex, age, employment status, self-rated health, and time spent in the trailer park. Migration into and out of trailer parks did not need to be controlled for because 95 percent of the sample had lived in their current park for at least ninety days. Expected rates of suicide and suicide attempts were calculated based on the number of reported household rates in a 754-day period since the hurricane.
Study Results
n Demographic characteristics. A total of 742 FEMA-supported travel trailer park households were contacted. Of these households, ninety-four refused to participate, nine did not complete the survey, and twenty-nine were ineligible, yielding a survey response rate of 82 percent. Half of respondents were female, and nearly twothirds were Caucasian (Exhibit 1). The mean age of the respondents was 44.7 years. Mean household size was 2.9 people, and mean time spent in the trailer park was difference, 12-22 percent; p < 0.001).
H e a l t h O f D i s p l a c e d H E A LT H A F F A I R S~We b E x c l u s i v e
n Chronic disease and self-rated health. Four-fifths of respondents reported at least one adult in the household with a chronic condition, and approximately 58 percent of respondents reported at least one child in the household with a chronic condition (Exhibit 2). Since arrival at the trailer park, 58 percent of respondents perceived worsening of a household adult's chronic condition, and 68 percent reported such for a household child. Sixty-two percent of respondents reported their health status as being fair or poor since arrival at the trailer park, compared to 32 percent in the time period before displacement (95 percent CI for the difference, 27-32 percent; p < 0.001). Among household children, fair or poor health status since arrival at the park was reported by 43 percent of respondents, which was four times higher since displacement (10 percent) (95 percent CI for the difference, 30-37 percent; p = 0.002).
n Mental health. Fifty-seven percent of respondents met criteria for major depressive disorder, and 72 percent reported symptoms of depression, including feel- ing down, depressed, or hopeless since displacement (Exhibit 2). Major depressive disorder was more common among women [adjusted odds ratio (OR), 1.6; 95 percent CI, 1.1-2.3], and people who reported being unemployed since arrival at the trailer park (adjusted OR, 1.6; 95 percent CI, 1.02-2.5). The odds of major depressive disorder also increased with worsening self-rated health (adjusted OR, 2.1; 95 percent CI, 1.7-2.7). Since displacement, 24 percent of respondents reported suicidal ideation, and 5 percent reported personal suicide attempts. The majority of respondents with suicidal ideation could attribute them to the hurricane. Five percent of households reported that a household member had attempted suicide since displacement. We estimated suicide attempts and suicide rates to be 1,314 per 100,000 per year and 43.8 per 100,000 per year, respectively, in this population. n Health care access and service use. Nearly half of respondents had health insurance, compared to 59 percent with insurance before displacement (95 percent CI for the difference, 8-13 percent; p < 0.001) (Exhibit 3). More than half cited loss of or change in employment as the most common reason for loss of health insurance since displacement. Of those with newborns, prenatal care or well-care visits for a newborn were available for 55 percent and 62 percent of respondents, respectively, since displacement. Approximately 16 percent of respondents had been refused health care since arrival at the trailer park, most commonly by a private doctor's office (54 percent) or ED (19 percent). Ninety-four percent of respondents reported that health care services (for example, via a mobile medical unit) were not available in the trailer park.
Acute or primary care services and dental care for both adults and children were cited as most commonly needed and not available since arrival at the travel trailer park (Exhibit 4). Lack of finances and lack of health insurance were the most common reasons for delayed health care services. One-quarter of respondents cited the ED as the household's primary source of health care services, and 16 percent cited a community health clinic as such. Three-quarters of respondents reported no access to counseling or support services since displacement. Compared to all other respondents, people with major depressive disorder or those who reported suicidal ideation or suicide attempt were less able to access health care all or most of the time it was needed (p = 0.03), and two-thirds of such people had not received any counseling or support services since displacement.
Discussion And Policy Implications
We are unaware of other studies assessing the health care needs and access problems of people who remain displaced in FEMA travel trailer parks. Previous research has shown that displaced people with chronic diseases, mental illnesses, or physical disabilities; of low socioeconomic status; and who lack regular access to health care are at greatest risk of poor health outcomes after a disaster. 15 All of these characteristics are represented in this population of IDPs. Our findings suggest three major implications for meeting the needs of this population and for future U.S. disaster response health policy.
n Policy implications. First, ensuring health insurance coverage during protracted displacement must become an integral component of disaster planning. Half of the trailer park residents we surveyed reported no health insurance, compared to 17 percent of those who normally reside in Mississippi. 16 Legislation to ensure health care coverage for people who remain displaced in the aftermath of a disaster does not currently exist. Fully funded, temporary extensions through Medicaid as a bridge for low-income and disabled people who need health care, or the establishment of an emergency fund specifically for individual states to use in deciding how to ensure continuity of health care coverage for those affected by a disaster, might address this issue. 17 Second, U.S. disaster recovery efforts should address the high burden of chronic disease among IDPs to ensure continuity and access to primary health care services. Despite data demonstrating that exacerbation of existing chronic disease is a threat to well-being after disasters and that lack of access to routine health care contributes to mortality after disasters (not simply injuries or diseases resulting from the event itself), there are few data to suggest how to minimize chronic disease exacerbations in emergencies. 18 An effort is under way to ensure that U.S. disaster response efforts include chronic disease considerations and are not limited to countermeasures for acute infectious disease outbreaks. 19 However, this will not be sufficient during protracted displacement. As evidenced by our findings, when large numbers of underserved people are displaced to semipermanent housing solutions such as these trailer parks, worsening of health status and health care access measures is to be expected. Four-fifths of surveyed households in our study reported an adult with a chronic condition, the worsening of chronic conditions was alarming, and only half could obtain care regularly. Our findings, consistent with those of other reports, demonstrate that the largest contribution to the morbidity among internally displaced Gulf Coast residents was not from acute injury and illness directly attributable to the disaster, but from chronic conditions. One way to ensure reliable and adequate provisional access to primary care could be the regular use of mobile medical units to meet the health care needs of IDPs.
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Although not a long-term answer to rebuilding the health care infrastructure, this approach may be necessary, well after the emergency phase of a disaster, in semipermanent housing settings such as FEMA trailer parks. 22 Appropriation of disaster relief funds specifically toward the provision of primary medical care services during the protracted phase of displacement should be done a priori in the disaster planning efforts, rather than as a temporary postdisaster measure. 23 Third, legislative barriers to obtaining mental health services will have to be alleviated. Mental health has become increasingly recognized as an integral component of the response and recovery to emergencies worldwide. 24 When left unaddressed, long-term mental health and psychosocial problems threaten the stability and recovery of the affected population who become reliant on state and federal aid. 25 The Stafford Act of 1974, designed to supplement U.S. state and local emergency response efforts, mandates that funding for mental health programs during emergencies be used only for crisis management, and not for continuing treatment. 26 As a result, funding for crisis counseling programs essential for connecting IDPs to community mental health resources has since ended. 27 More than half of the population we sampled met criteria for major depressive disorder, which is similar to previously reported rates, and similar or higher than rates reported for other IDP populations. 28 With suicide attempt and suicide rates nearly four times the state's baseline rates, three-quarters of survey respondents reported receiving no counseling or support services since displacement, and more than two-thirds of those with major depressive disorder or suicidal ideation had not received mental health services since displacement. 29 In January 2006 it was estimated that as many as a half-million people living in areas affected by Hurricanes Katrina and Rita may require mental health services. 30 Unfortunately, a disproportionate disruption in mental health and substance abuse services has been found compared to other health services in these areas. 31 If the mental health needs of IDPs in the Gulf Coast region are to be met, short-lived crisis counseling programs and temporary funding will have to be replaced with long-term commitments to address the overwhelming need for mental health services in the aftermath of large and protracted disasters, and to prevent IDPs' long-term reliance on already stretched local and federal funding long after the disaster.
n Study limitations. The findings of the study represent approximately 12,377 IDPs residing in travel trailer parks in Mississippi; thus, our results cannot be generalized to the entire internally displaced population affected by hurricanes. As with any survey, the accuracy of responses is subject to errors in recall, as respondents were asked about past events over the preceding two years. However, a ten-year recall is considered acceptable and reliable after a disaster. 32 Although interviewers were careful to explain that there was no material or other gain for participation, respondents may have exaggerated or underestimated responses if they believed it would be in their interest to do so. Our estimates of the prevalence of major depressive disorder were based on the PHQ-9, a validated, widely used, and highly sensitive diagnostic measure for identifying people with current and past depression. 33 Our prevalence estimate of major depressive disorder may be a reflection of depression occurring in the past two years since displacement, rather than current depression. This partially explains the high prevalence we found. However, given the chronicity and persistence of symptoms associated with clinical depression and the obvious barriers to mental health care for this population, we would still expect prevalence to be much higher for these IDPs compared with that of the general population.
T h o us an d s o f a m e r i c an fa m i l i e s r e m a i n internally displaced in temporary housing and face housing shortages and a dearth of employment opportunities in their home communities. 34 For the health needs of IDPs to be met, governmental (state and federal) and relief agencies need to ensure continuity of health care coverage in the aftermath of a disaster, and develop long-term plans to address both chronic disease and mental health needs beyond the emergency response. Without this commitment, internally displaced Americans will not have the opportunity to engage in the activities they need to improve their current condition, as they recover from disasters and try to move forward. 
